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(57)Abstract: 

PURPOSE: To easily form a thin membrane of an ion 
exchanger on the surface of an electrode by connecting 
the electrode to an ion exchange membrane on a base 

board, then peeling the substrate. ^ c===y^ 

CONSTITUTION: An ion exchanger is dripped on a base yim i ^ ^-y 

board 9 to form an ion thin membrane exchanger 1a. An ^^^^^ 

electrode 2a made of an electrode catalyst layer is 

connected to the exchanger la by hot pressing, and a ^ ^^mSi tan^ ^-l 

base board/ion exchange membrane/electrode ' . ■ ^ -^"^ 

connection body is formed. The base board 9 is peeled 

from this connection body. The exchange membrane 1a 

is sandwiched by the electrode 2 and the base board 9 

and Is not exposed to the outside directly at the time of 

connection, the ion exchanger thin membrane can be 

easily formed on the surface of the electrode 2a without reduction of the mechanical strength, 
and the ion conduction resistance and contact resistance can be reduced. The battery voltage 
reduction can be suppressed, the electrode size is reduced by the thinning of the film, and 
moisture can be stably fed. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by tbe use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



CLAIMS 



Sm 11 The 1st step which creates the electrode which consists of an electrode catalyst bed at least, 
STe 2nd step which trickles an ion exchanger and forms the thin film of an ion exchanger on a 
^bst^atfThel^rst^ which joins the thin film and said electrode of the ion exchanger formed on said 
ub S e, ^d creates' substrate / ion-exchange thin film / "«,^?°\T^he m^^^ 
of of the electrode / ion-exchange thin film zygote charactenzed by havmg the 4th step which exfoliates 
a substrate firom said substrate / ion-exchange thin film / electrode zygote. . • j u„ 

m^^2^r^^LfactviTc approach of of the electrode / ion-exchange thin film zygote charactenzed by 
haviS the 2ndTp which applies an electrode catalyst on the thin film of the 1st step which tncldes an 
fon exchanger and forms the'^Siin film of an ion exchanger on a substrate, and the ion exch^ger fonned 
on said substrate, and creates a substrate / ion-exchange thin film / electrode zygote, and the 3rd step 
which exfoliates a substrate from said substrate / ion-exchange thin film / electrode zygote. 
[Claim 31 The manufacture approach of of the electrode / ion-exchange thm film / electrode zygote 
which carries out couple preparation of the electrode / the ion-exchange thin film zygote manufactured 
by ^oach according to claim 1 or 2, and is characterized by piling up the lon-exchange thm films 
of each zygote mutually, and joining. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of tbis translatxon. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translatea. 
3, In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

approach of an electrode / ion-exchange thin film / electrode zygote. 

as activity catalyst metal particles, such as platinum and a platmum alloy or c^bon ^l^^M^o^ said 
TctSSSt metal paSicles). a PTFE (polytetrafluoroethylene) P-^" ^^reS b^^^^^^ 
applying or spraying this mixture on ion exchange membrane How to perform a hotpress by the 

?*TlS:t-ize mixture of said electrode catalyst particle, PTFE P-^^^^' ^^j^lle 

roller etc., and it is this electrode catalyst bed sheet on ion exchange membrane 100-200kg/cm2 

perform a hotpress and join by the pressure, 

P'lemW to be Solved by the Invention] However, wh«n a '>°«-i' "^P^Xlrabove?*^" 
.n electrode catalvst bed sheet and the ion exchange membrane was earned out like the above 
Telw •• ^telpSing the mixmre of an eleetrode catalyst particle ^ °" 

^STy X cte oVtS polymer fleotrolyte &.l«^^^^^ 

problem Moreover, the reduction was difficult also for the contact resistance of the mterface ot ion 
fwS^?nS?oT:i^'repS?i^,"nsional^ 

adequafely. and the inlnufacture approach of an electrode / lon-exchange thin film / electrode zygote. 

[Ss for solving the Problem] In order to attain the object, the aV.ve-m^^^^^^^^ 

the manufacture approach of of the electrode / lon-exchange thin film fyg^*^ ^^^^ 2_d steo 

S^^ch creates ttie electrode which consists of an electrode catalyst bed at least, and tiie 2nd step 

S£HTS».^wStinrjr^^r^^^^^ 

. , . . u ■ «.J4« 2/22/2007 
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fonneO on saM su.s„a.e, and c... a ^f-:^--^^:^:^^^^^^^^ 
Tn film of fte Is. step which «f «^ '""JJ-^^^rl"' a^bsttate / ion-excha„g= .hin 

l^^O^pilrotr— »eapp«>achofom^^^^^^ 

films of each zygote mutually, and joining. 
PU.f*e«nm«a„de,ec.ode»»..h^^^^ 

an ion exchanger on a substrate and forming ^^^'^^^^^^ exchange membrane intervenes 
electrode beforehand like the f ove-menhoned ^PP;°^f^fX°^ ^'^^^ the case of junction, like 
between an electrode and a substrate and is "°^exposed to a^^^^^ .^^ exchanger 

before, economization of a --^^^-^^.fs"^^^^ the dimensional change of an 

can be formed very easily on an ^^^f conSol lowering of cell voltage, smce 



moisture can also be supplied. 
[0009] 



[Example] . ^pw of a oolvmer electrolyte fuel cell which manufactured 

Example] Drawing 1 is the outline f^'^^ ^^^^^ &e aS 2 and the cathode 3 through ion 
by this invention approach. The eel 4 ^^^^ ^^^^^^^^^^ which the separator 7 and the 

exchange membrane 1 It is the struchire P^^^,^^^/j^^^^^^^ were formed. Said ion exchange 

cathode gas passageway 6 in which the anode §f P^S/X^^^ objects of ion-exchange thin 

membrane 1 (thickness: about 20 tmcrometers) cons^^^^^^ ion-exchange thin film lb by 

fihn laby the side of an anode 2 (thickness: abouU^^^^^ of electrode catalyst bed 

the side of a cathode 3 (thickness: about 10 "^^^^^^^ers). ^ 3a and electrode 

2a and electrode substrate 2b, and said cathode 3 consists ot electroae y 

ISSlSrH^after,themanufacti^^^^ 

?SSflof^^^^^^^^ 

U The'l St process (manufacture of an elec^^^^^^^ b£k fs cSal^sT^^^^^ is made to support the 20wto/o 
The electrode catalyst particle which carbon ^l^ck as c^^^^^^^ PP . ^ ^.^^er were 

platinum as activity catalyst metal partic es and ^ows ^^^^^^^^^^ 20wt(s)%. Next, the 

Siixed, and it adjusted -o ^-'^^'^^^'^^^^^ L LtoCageS fas mixed into this mixture, and it 
ammonium hydrogencarbonate (NH4 HC03) as mi oKomy g become 80wt(s)% to said 

adjusted so that ^e content of - — ^^^^^stS^STm^^^^^ (organic system solvent), 
mixture. Then, after mixmg said mixture and kerosine a v .^.p^ the ammomum 
it sheet-ized using the rolling roller so that it ^^^^ t^^^^ '^^^^^ C for 24 hours, then, this 

hydrogencarbonate was thoroughly removed b^^^ N^fion so?ution%drich chemical company 
sheet - 5wt(s)% as an ion exchang^ " ^i"^^^ carrying out impregnation of the ion 

make) - dipping - the inside of a sheet - 3 "^^"""^^r;^^^^^^^^ out avacuum drying. 
exch^ger,'eLtrodecatalystbedshe^^^^^^ 

** The 2nd process (formation of the ^o^-^^^^^V^^e "^^^ ^^^^^^ solution on this 

First, the Teflon sheet substrate ^ -as prepared^d aft^^^^^^^^ .^^ ^^^^ 

=;rr^rdS«^^^^ 
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the substrate / ion-exchange thin film / electrode -^alyst b^^^^^^^ 

- The 4th process (manufacture of an lon-exchange hm mm / , 

^ttl^rt^d^^^^^^^^ 
^f-^'etthTc-^^^^ 

catalyst bed sheet zygote) . _4thprocess the zygote of electrode catalyst bed sheet Baby the 

First, accordmg to said 1 st [ the ] - the 4th Process jne yg . ^ the electrode catalyst bed 
side of a counter electrode and lon-exchange ^^J^^^^"^"^^^^^^ up so that ion-exchange 

sheet / ion-exchange thin film zygote of a couple ^« P^^^f , ^^^'^^^^ at 200kg/cm2 and 

lOmicmmetersI la was formed on the Tenon sheet substrate 9. ^. „ . , 

" mS^^cess rformation of the electrode catalyst bed to an ion-exchange thin film top) 
Firs^ttelSe catalyst particle which the carbon black as catalyst '"PI^"!!,™^*' J^Ta btder 

rddedTth;tTe amount of a 5wt% Nafion solution (Aldrich chemical company make) as an ion 

^xchiigef^ight Wme this mixture with 1 Owt(s)o/o. Then, applied th.s ^"^^^/^^^ "^^^^ 

to 0.5 mg/cm2-Pt on said ion-exchange thin film, and it was made to dry at 80 degrees C. and electrode 

catalyst bed 2a was formed on ion-exchange thin fihn lb. , V * u j 

- The 3rd process (manufacture of an ion-exchange thin film / electrode catalyst bed te) 

According to the 4th process of said example 1 of manufacture the Teflon sheet ^^^s^ate 9 was 

Exfoliated from the substrate / ion-exchange thin film / electrode catalyst bed zygote, and the ion- 

exchange thin film / electrode catalyst bed zygote was manufactured. ^ip^trode catalvst 

♦* The 4th process (manufacture of an electrode catalyst bed / lon-exchange thm fihn / electrode catalyst 

F^t^afcording to said 1st [ the ] - the 3rd process, the electrode catalyst bed / ion-«cchange thin film 
SSI by t^^^^^^^ of a couiter electrode are manufactured. After piling up so that the zygote of 
SSfode^ataS^^^^^^ 3a of a couple and ion-exchange thin film lb -^y}>X^^7,^^^^^^^ 
thin film la and lb of each zygote may contact mutually according to the 5tii process ot s^a example i 
SmSiJfl^e below, The hon>ress was performed at 200kg/cm2 and 200 de^ees C -d ^e electrode 
catalyst bed / ion-exchange thin film / electrode catalyst bed zygote was manufactured. In this case, the 
thickness of the unified ion exchange membrane 1 is about 20 micrometer 

[0012] Thus, the manufactured polymer electrolyte fiiel cell is hereafter f^JZSli^L^ the ion- 
Exaniple 3 of manufacture) According to the 2nd process of said ^^^^P^^ ^ /^"J^J^^^^^ 
exchange thin film (thickness: about 20 micrometers) was first formed on ^^Jeflon sheet suDStt^^ 
SltT electrode Wt particle wWch 

ir^^ss^^atu^jsrr^^^^^ , 

" ^gon^Se" an" an electrode substrate and an electrode catalyst bed are joined, and changes 
To™" ^% - plane of composition of said ion.^h^ge 

Tn filri^id said electrode, the low voltage hotpress was performed f ^P/^^^ 'sf^^^^^ 
1 80 dem-ees C and the electrode was joined to one side of an lon-exchange thin film so tnat an ion 
xchSn fit ^raLn?^^^^^^ might contact. Next, aft^ exfoliating a Teflo^ sh-t -b^^^^^^^^^^^ 
said zygote, the electrode was joined by the same approach also as the field of one of the two ot an ion 
exchange thin film, and the cell was created. 

, . •• 2/22/2007 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



JP.07-176317,A [DETAILED DESCRIPTION] 



Page 4 of 4 



(Example 4 of manufacture) According to the 2nd process of said ^^7?^^.^^°^!?,^^^^^^^^^ 
exchange thin film (thickness: about 20 micrometers) was first formed on the Teflon sheet substrate. 

00?4TNe " catalyst particle which the carbon black as catalyst support .s to^-PPort 

ttie 20wt% platinum as activity catalyst metal particles, and grows into it and the PTFE Pa^^le as a 
binder we mixed, and it adjusted so that the content of said PTFE P,^^-^^^ ^^^^^^^^ 
Then 10wt% isopropyl alcohol was mixed into this mixture, and it sheet-ized with the rolling ro^er so 
Aaul St be setTo.S mg/cm2-Pt. Then, after pressing this sheet and the carbon paper as an electrode 

ubst^aTe which performed waterproofing, the electrode which it f 

electrode substrate and an electrode catalyst bed are joined, and changes was manufactured tor 350 
de^erc ^^^^^^^^^ Hereafter, the cell was created according to the approach of the example 3 of 



Sx^pl^f a comparison] The electrode catalyst particle which the carbon black as ^^ta VS^PP^rt^is 
made to support the 20wt% platinum as activity catalyst metal particles, and grows in o i first, and tt^e 
?TFE pS were mixed. L it adjusted so that the content of said PTFE Vf^f^'^'^f^^^l^^^ 
(s)o/o. Next, the ammonium hydrogencarbonate as an ostomy agent was mixed ^^^is '^^^^^^ 
adjusted so that the content of an ammonium hydrogencarbonate might become 80wt(s) /o to said 
mixmre. Then, it is 2 3mg/cm by mixing the 5wt% Nafion solution (Aldnch chemical company m^e) ^ 
Si ion exchanger, after sheet-izing with a rolling roller. The ion exchanger was added. After mixing said 
mixture and kfrosine as a dispersion medium (organic system solvent) after an appropriate time it sheet- 
Sed using the rolling roller so^hat it might be set to 0.5 mg/cm2-Pt. Then, the electrode catalys bed 
sheet was manufactured by drying this at 1 00 degrees C for 24 hours, and removmg the ammonium 
hvdrosencarbonate as an ostomy agent thoroughly. • ■ 

rOOl 51 Next the electrode catalyst bed sheet manufactured by the above-mentioned approach was joined 
by carrying out a pot press to both sides of Nafion (the Du Pont make, thickness: about 160 
i^cr^et^) as ion exchange membrane at 200kg/cm2 and 125 degrees C and the cell was created. 
Thus, the manufactured polymer electrolyte fiiel cell is hereafter called the (X) cell. 
[Experiment] Since it investigated about each cell property (relation between cunrent density and cell 
voltage) using the (A) cell of above-mentioned this invention, and the (X) cell of the example of a 

comparison, the result is shown in drawing 4 . . . . • r .a 

[0016] It is admitted that the cell property of the (A) cell of this invention is improving far comp^d 
with the (X) cell of the example of a comparison so that clearly fi-om drawing 4 Since it of the (X) cell 
of the example of a comparison is about 160 micrometers and it can reduce the thickness of ion 
exchange membrane about to 1/8 to the thickness of this of ion exchange membrane being about 20 
micrometers by the (A) cell of this invention, it is thought that it is for ionic conduction resistance and 
contact resistance to decrease, and for sag to decrease substantially as a result. Moreover alttiough not 
illustrated, obtaining the result of the (A) cell and an abbreviation EQC also m the (B) cell of this 
invention was also checked. 

[Other matters] As ion exchange membrane in the above-mentioned example, cation exchange 
membrane is more desirable than anion exchange membrane, and this cation exchange membrane excels 
anion exchange membrane in the point [ that a life is long ] that resistance is small, that ion conductivity 
is high. Moreover, it can bear about 1000-degree C elevated temperature, and since the reinforcement of 
the film formed with the solution of a fluororesin system ion exchanger is also strong, it is the most 
desirable. 

[Effert of the Invention] If the thin film and electrode which were formed on this substrate are joined 
Lfter dropping an ion exchanger on a substrate and forming the thin film of an ion exchanger as another 
object with an electrode beforehand like the above this invention approach Since ion exchaiige 
membrane intervenes between an electrode and a substrate and is not exposed to a direct outside in the 
case of junction, like before, economization of a mechanical strerigth cannot be received and the thm 
film of an ion exchanger can be formed very easily on an electrode surface. Consequently, smce the 
dimensional change of an electrode decreases by thin film-ization while being able ^^^^'^''^^^^^''f 
of cell voltage, since reduction of ionic conduction resistance and contact resistance can be aimed at, it is 
stabilized and moisture can also be supplied. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 



2b' 
2a' 





















































y//A 








'A 
















il 

















■2^ 



>4 



[Drawing 2] 
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[Drawing 4] 
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[Drawing 3] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of tbis translation* 

1 .This document has been translated by cx)mputer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



WRITTEN AMENDMENT 



[procedure amendment] 

[Filing Date] January 9, Heisei 7 
[Procedure amendment 1] 
[Document to be Amended] Description 
[Item(s) to be Amended] 0016 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0016] It is admitted that the cell property of the (A) cell of this invention is improving far compared 
with the (X) cell of the example of a comparison so that clearly from drawing 4 . Since it of the (X) cell 
of the example of a comparison is about 160 micrometers and it can reduce the thickness of ion 
exchange membrane about to 1/8 to the thickness of this of ion exchange membrane being about 20 
micrometers by the (A) cell of this invention, it is thought that it is for ionic conduction resistance and 
contact resistance to decrease, and for sag to decrease substantially as a result. Moreover, although not 
illustrated, obtaining the result of the (A) cell and an abbreviation EQC also in the (B) cell of this 
invention was also checked. 

[Other matters] As ion exchange membrane in the above-mentioned example, cation exchange 
membrane is more desirable than anion exchange membrane, and this cation exchange membrane excels 
anion exchange membrane in the point [ that a life is long ] that resistance is small, that ion conductivity 
is high. Moreover, it can bear about 100-degree C elevated temperature, and since the reinforcement of 
the film formed with the solution of a fluororesin system ion exchanger is also strong, it is the most 
desirable. 



[Translation done.] 
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